Introduction: Following approval of dabigatran and other antithrombotics in Japan, few studies have specifically evaluated the clinical characteristics of patients prescribed these antithrombotics for nonvalvular atrial fibrillation (NVAF) in real-world practice. Methods: We conducted a descriptive analysis of data from two real-world studies [J-dabigatran surveillance and Japanese study on current
(warfarin, 82.5%; rivaroxaban, 10.3%; antiplatelets, 21%), respectively, were extracted. In the J-dabigatran surveillance, 31.8% (full cohort, 28.1%) of patients had been switched from warfarin to dabigatran. Among patients prescribed DE110/DE150, 41.4%/57.5% and 41.5%/18.7% of patients had low-to-intermediate risk for ischemic stroke (CHADS 2 score of 0 or 1) and high risk for bleeding (HAS-BLED score C 3), respectively. Similarly, 33.7%/ 41.3%/40.2% and 48.7%/42.6%/75.7% of patients taking warfarin/rivaroxaban/antiplatelets had a CHADS 2 score of 0 or 1 and HAS-BLED score C 3, respectively. Dabigatran was favored in patients with creatinine clearance [ 50 ml/min. Conclusions: In Japan, physicians who attempt stroke prevention in patients with atrial fibrillation choose appropriate anticoagulant treatment, taking into consideration the individual patient backgrounds as well as the features of each antithrombotic agent. 
PLAIN LANGUAGE SUMMARY
Several drugs became available to prevent blood clotting and blocking of the blood supply to part of the brain (stroke) in patients having an abnormal heart rhythm (nonvalvular atrial fibrillation or NVAF). However, it is still unclear what types of patients are taking what types of drugs in daily clinical care. The authors looked into data from patients who participated in two studies conducted in Japan [1270 patients from the J-dabigatran surveillance and 3011 patients from the Japanese study on current Anticoagulation therapies for Patients with nonvalvular Atrial Fibrillation (JAPAF)] to find out the relation between the types of patients with NVAF and the drugs for blood clotting prevention they were taking (dabigatran 110 mg twice daily, dabigatran 150 mg twice daily, rivaroxaban, warfarin, or antiplatelet drugs). Around 30% of the patients had changed their drug from warfarin to dabigatran. Among patients who took dabigatran 110 mg twice daily, dabigatran 150 mg twice daily, warfarin, rivaroxaban, and antiplatelet drugs, 41.4, 57.5, 33.7, 41.3, and 40.2% had low-to-intermediate risk for stroke, respectively, and 41.5, 18.7, 48.7, 42.6, and 75.7% had high risk for bleeding, respectively. Dabigatran was favored in patients having normal to mildly reduced renal function. From this research, the authors concluded that physicians in Japan choose appropriate treatment to prevent blood clotting in patients with NVAF.
INTRODUCTION
Atrial fibrillation (AF) is the most common arrhythmia in clinical practice [1] , and it is estimated that the number of patients with AF in Japan will steadily increase to 1.03 million by 2050 [2] . Risk factors for thromboembolic and bleeding events in patients with nonvalvular AF (NVAF) and AF differ among Japanese, Western, and non-Asian populations. For example, female sex is not a risk factor for thromboembolic events, whereas male sex is a risk factor for major bleeding and all-cause mortality among Japanese patients with NVAF [3] . In addition, Japanese patients with AF have a higher risk of stroke and systemic embolism, increased prevalence of previous stroke, more bleeding events while taking warfarin (lower time spent in the therapeutic range), different target anticoagulation levels with warfarin [prothrombin time-international normalized ratio (PT-INR) 1.6-2.6 in patients aged C 70 years], and lower body mass index (BMI) compared with nonAsians [4] . Furthermore, fewer Japanese patients with AF have hypertension or congestive heart failure, but more have diabetes mellitus, compared with non-Asians [4] .
Non-vitamin K-dependent direct oral anticoagulants (DOACs; dabigatran, rivaroxaban, apixaban, and edoxaban) are recommended for the prevention of stroke and systemic embolism in patients with NVAF [5] , where they are at least as effective and safe as warfarin [6] [7] [8] [9] . In general, DOACs have a specific and improved risk profile compared with warfarin [10] [11] [12] and may be prescribed at suboptimal doses, depending on the bleeding risk [13] .
Dabigatran was approved for reduction of the risk of stroke and systemic embolism in patients with NVAF by the United States Food and Drug Administration in 2010 [14] and by the Ministry of Health, Labour and Welfare of Japan in 2011 [15] . According to the Japanese Circulation Society (JCS), dabigatran is recommended for patients with NVAF with CHADS 2 scores C 1 [5] .
Following approval of dabigatran in Japan, a postmarketing surveillance (PMS) study (Jdabigatran surveillance) was initiated in December 2011 to investigate the safety and effectiveness of long-term use of dabigatran in real-world settings [16] . The Japanese study on current Anticoagulation therapies for Patients with nonvalvular Atrial Fibrillation (JAPAF) [17] was also conducted in parallel to evaluate the relationship between patient characteristics and antithrombotic therapy prescribed for the prevention of ischemic stroke and systemic embolism in Japanese patients with NVAF in daily clinical practice. Because the intention was to compare results with the J-dabigatran surveillance study, the JAPAF study did not include patients who were prescribed dabigatran.
DOACs other than dabigatran (rivaroxaban, apixaban, and edoxaban) are also approved for use in Japan; however, considering the specific differences in risk factors for thromboembolic and bleeding events in Japanese patients [3] , the clinical characteristics of patients prescribed dabigatran and other antithrombotic agents remain unclear. The aim of the present study was to analyze the characteristics of Japanese patients with NVAF started on dabigatran and other antithrombotics as their initial treatment by using data from the J-dabigatran surveillance and JAPAF study.
METHODS

Study Designs and Patients
Details of the study designs and patient inclusion criteria for the J-dabigatran surveillance and JAPAF study have been reported previously [16, 17] . For this descriptive analysis, data pertaining to patient demographics and clinical characteristics were extracted for patients with NVAF who took dabigatran etexilate [110 mg twice daily (BID; DE110) or 150 mg BID (DE150)], warfarin, rivaroxaban (10-15 mg once daily), or antiplatelets as their first antithrombotic treatment. Only patients enrolled at sites common to both studies were included in this analysis. This article is based on previously conducted studies and does not contain any studies with human participants or animals performed by any of the authors.
J-dabigatran Surveillance
J-dabigatran surveillance was a prospective PMS study conducted at 1042 sites in Japan (ClinicalTrials.gov Identifier: NCT01491178). Adults with NVAF who took dabigatran for the first time between December 12, 2011, and November 30, 2013, were enrolled. Data were extracted from electric case report forms. Patients who used warfarin within 7 days prior to starting dabigatran were defined as ''switchers,'' and those who did not use warfarin within the evaluation period were defined as ''newly initiated'' [16] . A total of 6772 patients were registered, of which 6443 comprised the analysis population. Patients who were ineligible for registration or who did not visit the site after the first visit were excluded. were excluded. Patient data were extracted from medical records at the first visit after registration. Of 3138 patients registered at 274 sites, 3053 were eligible; 85 were considered ineligible [17] . A full list of the investigators and study sites is available from a previously published article [17] .
Statistical Analysis
Patient demographics and baseline clinical characteristics [e.g., comorbidities, creatinine clearance (CrCl), risk of ischemic stroke (CHADS 2 score and CHA 2 DS 2 -VASc score), risk of bleeding (HAS-BLED score), and concomitant medication] were descriptively analyzed for the two studies and for individual initial antithrombotics (DE110, DE150, warfarin, rivaroxaban, and antiplatelets). PT-INR control in patients aged \ 70 and C 70 years was also evaluated at treatment initiation (index date) in warfarin ''switchers'' and those who continued on warfarin. Inferential statistical analyses were not performed, and no statistical hypothesis was tested.
RESULTS
Descriptive Analysis of Patient Demographics and Baseline Clinical Characteristics Between J-dabigatran Surveillance and JAPAF Study
Data for 1270 and 3011 eligible patients from the J-dabigatran surveillance and JAPAF study, respectively, were extracted for analysis (Table 1) ; mean [± standard deviation (SD)] age (71.1 ± 9.3 vs. 74.1 ± 9.4 years, respectively) and proportion of men (66.2 vs. 66.1%, respectively) were comparable between the studies. However, numerically fewer patients in the J-dabigatran surveillance than in the JAPAF study were aged C 75 years, and more patients in the J-dabigatran surveillance had paroxysmal (Table 1 ). In contrast, more patients in the JAPAF study than in the J-dabigatran surveillance had permanent AF, CrCl \ 30 ml/min, or were at high risk for ischemic stroke (CHADS 2 score C 2; CHA 2 DS 2 -VASc score C 2) or bleeding (HAS-BLED score C 3) ( Table 1) .
Descriptive Analysis of Patient Demographics and Baseline Clinical Characteristics Based on Initial Antithrombotic/Anticoagulant Treatment
Among patients in the J-dabigatran surveillance, the mean age was 73.1 and 63.4 years and the proportion of men was 62.2 and 81.7% in the DE110 and DE150 groups, respectively (Table 2) . CrCl was between 30 and 50 ml/min in 20.4 and 1.6% of patients taking DE110 and DE150, respectively. CrCl was \ 30 ml/min in 9.7, 2.3, and 10.5% of patients taking warfarin, rivaroxaban, and antiplatelets, respectively ( Table 2 ). The majority of the patients in the J-dabigatran surveillance were newly initiated (DE110, 67.5%; DE150, 65.2%), and the proportions of newly initiated patients in the JAPAF study were 35.1, 9.0, and 7.2% for rivaroxaban, antiplatelets, and warfarin, respectively. Overall, a similar number of dabigatran-treated patients were switched from warfarin in the J-dabigatran surveillance at baseline. However, in the JAPAF study, only 4.2% of all patients were switchers, and the majority of patients prescribed warfarin and antiplatelets continued on the same treatment (prevalent use). Most of the switchers were prescribed rivaroxaban. 4 and 57.5% were prescribed DE110 and DE150, respectively, in the J-dabigatran surveillance, and the lowest proportion took warfarin among other oral anticoagulants in the JAPAF study. Among patients at high risk for ischemic stroke (CHADS 2 /CHA 2 DS 2 -VASc score C 2), 58.6%/87.5% were prescribed DE110 and 42.5%/63.4% were prescribed DE150 in the J-dabigatran surveillance, and warfarin was taken more often than antiplatelets or rivaroxaban in the JAPAF study. Finally, among patients at high risk for bleeding (HAS-BLED score C 3), most took antiplatelets, followed by warfarin and rivaroxaban in the JAPAF study, while 41.5 and 18.7% took DE110 and DE150, respectively, in the J-dabigatran surveillance ( Table 2 and Fig. 1 ).
PT-INR Control in Warfarin-treated Patients
Only 16.4% of patients aged \ 70 years who switched from warfarin to dabigatran in the J-dabigatran surveillance had optimal PT-INR control (between 2 and 3) on the index date. In contrast, approximately half of the patients aged \ 70 years who continued on warfarin in the JAPAF study had optimal PT-INR control. More patients aged C 70 years had optimal PT-INR control (between 1.6 and 2.6) on the index date in both studies (switchers in the J-dabigatran surveillance, 49.2%; initiated and continued warfarin in the JAPAF study, 77.3%). Suboptimal PT-INR control (\ 2.0) was observed on the index date in more than three-quarters and half of patients aged \ 70 years in the J-dabigatran surveillance and JAPAF study, respectively. In contrast, substantially more patients aged C 70 years in the J-dabigatran surveillance than in the JAPAF study had suboptimal PT-INR control (\ 1.6) on the index date (Table 3) .
DISCUSSION
Dabigatran became available in Japan in March 2011 [15] , and this large descriptive analysis represents the first evaluation of the real-world characteristics of Japanese patients with NVAF treated with dabigatran (DE110 or DE150) [18] or other antithrombotic medications after approval of dabigatran. In the JAPAF study, the majority of patients were continued on warfarin treatment, and the study included a higher percentage of patients aged C 75 years. With respect to type of AF, most patients prescribed dabigatran had paroxysmal AF, followed by permanent AF and vice versa for anticoagulant prescriptions in the JAPAF study. In the J-dabigatran surveillance, physicians chose dabigatran for patients with higher average CrCl in contrast to the JAPAF study where patients with Fig. 1 Distribution of a CHADS 2 score, b CHA 2 DS 2 -VASc score, and c HAS-BLED score in patients prescribed DE110, DE150, warfarin, rivaroxaban, or antiplatelet only. DE110 dabigatran etexilate 110 mg twice daily, DE150 dabigatran etexilate 150 mg twice daily CrCl B 50 ml/min were more common. As anticipated, newly initiated cases were more common than switched cases in the J-dabigatran surveillance. In the JAPAF study, physicians chose to continue patients on their long-term warfarin prescriptions, suggesting good PT-INR control and lack of perceived need to switch.
It appears that physicians are prescribing according to the Japanese label that recommends an oral dose of dabigatran 150 mg BID in adults. However, for patients with moderate renal impairment (CrCl 30-50 ml/min) and those taking an oral P-glycoprotein inhibitor, a lower dose of 110 mg BID is recommended. The Japanese label also recommends administering the 110 mg BID dose with care in patients aged C 70 years or in those with a history of gastrointestinal hemorrhage [15] . Similarly, the recommended dose of rivaroxaban in patients with NVAF is 15 mg/day for adults with CrCl [ 50 ml/min and 10 mg/day for CrCl 30-49 ml/min per the Japanese label. Caution should be exercised with the 10 mg/day dose in patients with CrCl 15-29 ml/min [19] . This analysis suggests that in patients with reduced renal function (CrCl \ 50 ml/min), DE110 was more commonly prescribed than DE150 among patients in the J-dabigatran surveillance, and warfarin and antiplatelets were more commonly prescribed than rivaroxaban in the JAPAF study. DOACs were more often prescribed to those with CrCl C 50 ml/min. Furthermore, a higher dose of dabigatran was administered, particularly in patients with CrCl C 50 ml/min.
The JCS recommends DOACs such as dabigatran or warfarin for patients with NVAF at high risk for ischemic stroke (CHADS 2 score C 2) [5] . These antithrombotic agents may also be considered in patients with other risk factors [e.g., cardiomyopathy, age 65-74 years, and vascular disease (prior myocardial infarction, aortic plaque, and peripheral vascular disease)]. Further, dabigatran and apixaban are recommended, and rivaroxaban, edoxaban, and warfarin may be considered, in patients at intermediate risk for ischemic stroke (CHADS 2 score of 1). The JCS also states that the CHADS 2 score can be used to accurately identify patients who are at high risk for ischemic stroke; however, this clinical prediction measure is less accurate for low-risk patients [5] . Patients at low-to-intermediate risk (CHADS 2 score of 0 or 1) account for approximately half of patients with NVAF, but the efficacy of warfarin in these patients has not been established [20] . Contrary to these recommendations, 9.7-12.3% of patients at low risk (CHADS 2 score of 0) were prescribed warfarin in both studies, indicating physicians' discretion or a cautious preventive measure in these patients. DOACs were marginally favored over warfarin and antiplatelets in patients at intermediate risk (CHADS 2 score of 1) for ischemic stroke. This suggests a transition towards the use of newer anticoagulants compared to warfarin and antiplatelets in lowrisk patients. However, considering the years that were evaluated for data collection, warfarin was more commonly prescribed for patients with a higher risk of ischemic stroke, and also for patients who were elderly and had more comorbidities.
Overall, these results should be evaluated considering the rate of knowledge dissemination and physicians' concerns during the The JCS also recommends a PT-INR of 1.6-2.6 with warfarin in patients with NVAF aged C 70 years [5] . For those aged \ 70 years, a PT-INR between 2 and 3 should be maintained. Among patients aged \ 70 years, only 16.4% of patients who switched from warfarin to dabigatran in the J-dabigatran surveillance had optimal PT-INR control (between 2.0 and 3.0) on the index date. However, half of the warfarin users aged \ 70 years in the JAPAF study had optimal PT-INR control. In addition, optimal PT-INR control (between 1.6 and 2.6) with warfarin was observed in considerably fewer patients aged C 70 years in the J-dabigatran surveillance than in the JAPAF study. These results suggest that warfarin did not produce optimal PT-INR in these age groups, necessitating a switch to another antithrombotic drug. The results also suggest that most patients with suboptimal PT-INR control may have been switched to dabigatran, although the J-dabigatran surveillance had constraints of only including switched patients from warfarin. These results are also important for other Asia-Pacific countries because, although international guidelines recommend that the optimal PT-INR of warfarin is 2.0-3.0, the practice in Asia-Pacific countries (excluding Australia and New Zealand) follows the JCS guidelines; therefore, the Asia Pacific Heart Rhythm Society 2013 statement also recommends an PT-INR of 1.6-2.6 for patients aged C 70 years [21] .
Finally, the JCS asserts that in patients aged [ 75 years taking anticoagulants, low body weight (B 50 kg), CrCl B 50 ml/min, and use of antiplatelets are major risk factors for bleeding [5] . Antiplatelets are expected to prevent only lacunar infarction and minor infarction associated with atherothrombotic infarction [22] . They are not recommended as first-line therapy for patients with AF and should be considered only when anticoagulation cannot be used. In an analysis of data from the J-RHYTHM registry, antiplatelet use was a negative determinant of warfarin use, suggesting some physicians use antiplatelets as an alternative to warfarin for prevention of thromboembolism in patients with AF in Japan [23] . In the current analysis, 189 patients in the JAPAF study were prescribed antiplatelets. Among these patients, more than half (59.8%) were at high risk for ischemic stroke and threequarters (75.7%) were at high risk for bleeding.
Limitations
Data were analyzed descriptively, and no statistical analyses were performed. Further, direct comparison was made among subgroups from two different studies. Patient background data were analyzed immediately after DOAC administration became available in Japan. Therefore, as time has elapsed since both studies were conducted, it is possible that the physicians' treatment trends have already changed. Nevertheless, the study does reflect the surveillance period of the anticoagulant prescriptions in patients with NVAF when knowledge of newer agents was disseminated and incorporated into the guidelines. Finally, generalizability of our results may be limited because this study included only Japanese patients with NVAF.
CONCLUSIONS
The results of this descriptive analysis of the transition phase when newer anticoagulants were introduced suggest that most patients prescribed dabigatran were newly diagnosed, non-elderly, and with good renal function. On the other hand, antithrombotic agents, especially warfarin, were continued long-term for patients who were elderly and/or with long duration of AF, with relatively favorable PT-INR control. In addition, patients with high risk of both stroke and bleeding continued treatment with antiplatelets only. These findings suggest that physicians aiming to prevent stroke in patients with AF choose appropriate anticoagulant treatment, taking into consideration individual patient backgrounds as well as the features of each antithrombotic agent.
